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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich arebelievedto be requiredto recoverand/or
protect listed species. Plansarepublishedby the U.S. FishandWildlife Service,sometimes
preparedwith theassistanceof recoveryteams,contractors,Stateagencies,andothers.
Objectiveswill be attainedand any necessaryfundsmadeavailable subjectto budgetaryand other
constraintsaffecting thepartiesinvolved, aswell asthe needto addressotherpriorities.
Recoveryplansdo not necessarilyrepresentthe viewsnor theofficial positionsor approvalof
any individuals or agenciesinvolved in the planformulation, otherthantheU.S. Fishand
Wildlife Service. They representtheofficial positionof the U.S. FishandWildlife Serviceonly
afterthey havebeensignedby the RegionalDirectoror Directorasan~roved. Approved
recoveryplansaresubjectto modificationasdictatedby new findings, changesin speciesstatus,
and thecompletionof recoverytasks.

Literaturecitation shouldreadasfollows:

U.S. Fish andWildlife Service. 1993. RecoveryPlanfor Brooksville Bellflower
(Campanularobinsiae)and Cooley’swater-willow (Justiciacooleyz). U.S. Fish
andWildlife Service,Jacksonville,Florida. 40 pp.

Additional copies of this Planmaybe purchasedfrom:

Fishand Wildlife ReferenceService
5430 GrosvenorLane,Suite 110
Bethesda,Maryland 20814

Telephone:301/429-6403or 800/582-3421

Feesfor recoveryplansvary, dependingon the numberof pages.
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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FOR BROOKSVILLE BELLFLOWER
(Campanularobinsiae)AND COOLEY’S WATER-WILLOW (Justicia cooleyi)

CurrentStatus:Both speciesareendangered.

•Brooksvillebellflower, a small annualherb, is knownfrom threesites in HernandoCounty,

Florida (northof Tampa). One is on landownedby the U.S. Departmentof Agriculture, oneon

stateland, the third on privateland.

eCooley’swater-willow, a perennialherb, is knownfrom 10 sites,9 in HernandoCounty and 1

(recently rediscovered)in SumterCounty,Florida.

Habitat RequirementsandLimiting Factors:Brooksville bellflower occursat pondmargins,in

wet prairies,or in seepageareasin adjacenthardwoodforests. Due to its rarity, any habitat

alterationsuchasunnaturalfluctuationsin waterlevel or quality couldbe disastrous. Cooley‘s

water-willow grows in rich hardwoodforests,oftenover a limestonesubstrate. Thewater-willow

is threatenedby habitat lossor alterationfrom urbanization,conversionof forestedhabitatsto

pasture,silviculture, and limestonemining. Severalexotic plant speciesareproliferating in

HernandoCounty’s forestsand threatenboth species. Routineroadsidemaintenancemay

adverselyaffect the species,particularly Cooley’swater-willow.

RecoveryObjective:Delisting.

RecoveryCriteria: To developobjective,measurablecriteria, we needto betterunderstandthe

distributionsof theseplantsandthe Brooksville bellflower’s annualgrowthcycle. It maybe

possibleto conserveBrooksville bellflower on sitesthat arepresentlygovernment-owned.

Delisting of both speciesshouldbecomefeasibleas habitatis protectedand newpopulationsare

(re)established.

Plausiblecriteria for recoverymight include securingat least 10 viable and self-sustaining

populationsof Brooksville bellflower in pondmarginhabitats,consistingof approximately

10,000 individuals during prolific years. For Cooley’s water-willow, recoverywould requireat

least15 viable andself-sustainingpopulations,totalling at least10,000individuals. Population

viability at recoverylevelsmustbe demonstratedfor 10 consecutiveyears.
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Major ActionsNeeded:

1. Developmanagementandprotectioncriteria for populationson currentmanagedareas

(includescollection of biological/systematicdataand controlof exotic plants).

2. Acquire additionalhabitat, or protecthabitatthroughconservationeasementsand/or

regulation. Sufficient informationis availableto proceedimmediately.

3. Conductadditionalsurveysfor new populationsof the species.

4. Augmentexisting cultivatedpopulations,including establishmentof a germplasmbank.

5. Developplans for possible(re)introductionof plantsinto suitablehabitats(includes

10-yearmonitoring of existingand/orreintroducedpopulations).

6. Enforceprotectivelegislation.

Costs ($OOO’s):
Year Need 1 Need2* Need 3 Need4 Need5 Total
1994 47.0 5.0 5.0 10.0 8.0 75.0
1995 37.0 5.0 3.0 10.0 9.0 64.0
1996 15.0 0 3.0 5.0 7.0 30.0
1997 15.0 0 0 .0 5.0 20.0
1998 10.0 0 0 .0 5.0 15.0
1999. 0 0 0 3.0 2.0 5.0
2000 0 0 0 0 2.0 2.0
2001 0 0 0 0 2.0 2.0
2002 0 0 0 0 2.0 2.0
2003 0 0 0 0 2.0 2.0

RecoveryCost 124.0 10.0 11.0 28.0 44.0 217.0

*Iw.mediateland acquisitioncosts, not includedin thebudget,may total $200,000;acquisitioncostsfor full
recoverymay be higher.

oThe recoveryplandoesn’tprovidea detailedbudgetfor 1999-2002;theseareroughestimates.

Dateof Recovery:Dependsuponimplementationof the RecoveryPlan. To be effective,

conservationefforts mustbe implementedby about1995. After that time, increasing

developmentwill greatlylimit conservationoptions. Recoveryof thesespeciesshouldbe attained

within 5 years,dependingon the outcomeof severalof the recoverytasks. Delisting canbe

initiated after 10 yearsif populationsare sustainedat recoverylevels.
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PART I. INTRODUCTION
HernandoCounty

HernandoCountyis locatedon Florida’s Gulf Coastnorth ofTampaBay (Figure3, p.10).
Thecounty seat,Broolcsville, is 40 miles north of downtownTampa. The county’s populationis
burgeoning(Table 1), largely becausethe Tampa-St.Petersburg-Clearwaterurbanizedareais
expandingnorthwardalongthe Gulf coast. The centralandeasternportionsof thecounty arenot
yet growing sorapidly, and thecounty’s state-mandatedcomprehensiveplan limits thepaceand
locationof populationgrowth. However,proposedroad constructionandthespreadof
retirementcommunitiesin this partof the Statemayresultin considerablegrowth, which is
evidentin populationprojections. The likelihood of further growth in HernandoCounty is the
principalreasonwhy the two plant specieswere listed asendangeredspecies. A secondreason
for the listings is thepastdestructionof hardwoodforestby phosphateand limestonemining and
by conversionof foreststo pasture(Fish andWildlife Service1989).

Table 1. POPULATION OF HERNANDO COUNTY, 1970-1 990

year population (000’s) data source

1970 17.0 U.S. Census

1980 44.5 U.S. Census

1984 61 .9 Estimates for month of April by

1 988 85.9 University of Florida, Bureauof Economic and Business Research

1989 90.5

1990 101.1 U.S. Census

2000 1 50.6 Estimates from Executive Office of the

2020 1 93.4 Governor, State Data Center
Estimated figures published in Florida Trend Economic Yearbook, 1988, 1989, 1 990.
Census figures for 1970, 1980 from Marth and Marth (1985). Census figures for 1990 and
projections from Fla. Dept. of Commerce (1992).

Becauseof their nearlyparallelgeographicdistributions, apparentrarity, and sharedthreats,
the Brooksville bellflower (Campanularobinsiae—Campanulaceae)and Cooley’swater-willow
(Justicia cooleyi—Acanthaceae)were both proposedfor Federallisting asendangeredspeciesin
the samepublication, and they were accordedendangeredstatusless than 1 year later, pursuant
to theEndangeredSpeciesAct of 1973, as amended(U.S. Fish andWildlife Service1988,
1989). A single recoveryplanhasbeenpreparedfor both species,to addresstheir mutual
conservationneeds.



TaxonomicOverview

Campanularobinsiae(Brooksville beilfiower)
Campanularobinsiaewas first collectedby JohnKunkel Small andMrs. RaymondRobinsin

1924 from the grassyslopesof ChinsegutHill, on theRobins estatenorthof Brooksville,
HernandoCounty, Florida. Small (1926)formally publishedthespecies,but later (Small 1933)
transferredthe speciesto his new genusRotantha,alongwith Campanulafloridana,basedon the
sharedcharacterof their rotatecorollas’ (Small 1933). Later workers(Shetler1963, Wunderlin
et al. 1980a)determinedthat thesetwo speciesarenotclosely related,soRotantha is anartificial
genus;the two speciesare retainedin Campanula.

Campanularobinsiae is treatedasa Floridaendemicwhich occupiesa very restrictedrange
within the Brooksville Ridgephysiographicprovince. Its presenceon ChinsegutHill, oneof the
highestpointswithin this areaof Florida, suggeststhat it may be relictual, and couldhave
persistedthroughPleistoceneinterglacialhigh sealevelsand/orglacialdry climate. Small
believedthat C. robinsiaewasmostclosely relatedto C. reverchonii, a speciesendemicto the
EdwardsPlateauof Central Texas. Shetler(1963)presentedan opposingviewpoint that the
speciesmight be an accidentalintroductionfrom Eurasia. Rosatti (1986)noted that “the annual
habit, the low, divaricatelybranched,leafy stems,andthebasalcapsuledehiscencesuggestto me
that its affinities may lie with speciesbelongingto subsect.Annuae(Boiss.)Fedorovandnative
to the Caucasusand Mediterraneanregions.” Ward (1978)alsodoubtedthat C. robinsiae is a
true Floridaendemic. However, a morerecentreview of the systematicsof this and other
speciesof Campanulasupportsthe idea that this is a very distinctive speciesnativeto Florida,
ratherthanan introductionfrom Eurasia(ShetlerandMorn 1986, Morn 1987). The Fish and
Wildlife Serviceacceptedtheserecentpublicationsasrepresentingthe bestavailablescientific
information whenit listed Campanularobinsiae asanendangeredspecies. A definitive answerto
the questionof whetherthe speciesis an endemicor a Eurasianintroductionmay comeonly
whena monographictreatmentof theEurasianspeciesof Campanulais published.

Justiciacooleyi (Cooley’swater-willow)
Justiciacooleyi wasalso first collectedby J.K. Small in 1925, reportedlynearMascotte,

Lake County. Thespecieswas later collectedin HernandoCounty, alsonearChinsegutHill, by
Small andothers, including GeorgeCooley. JosephMonachinoand EmeryLeonard(1959) later
describedthe species,designatingasthe type Cooley’s specimensfrom IndianHill, 2 miles
northwestof ChinsegutHill. Although the taxonomyof Justicia, the largestgenusof the
Acanthaceae,hasbeenin a stateof flux for years, no realisticor acceptedalternativegeneric
placementshavebeenproposedfor this distinctive species(Long 1970,Meagher1974;however,
seeBremekamp1965 for proposedsubgenericand sectionalclassificationin Acanthaceae).

‘A rotatecorolla is wheel-shaped,with a shortcorollatube(the“axle”) andawide limb (the “hub andspokes”)
at right anglesto the tube.
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Therehasbeencontinuedspeculationas to whetheror not Justicia cooleyi is truly endemic
to Floridaor perhapsan introduction. RobertW. Long (pers.comm. to Hilsenbeck1974)and
Daniel F. Austin (pers.comm. 1992)havesuggestedthat becauseof this species’distant
taxonomicaffinities to othermembersof thegenusin Florida, its somewhatweedybehavior,and
its presencein anareawhereotherplantswere introduced,it might indeedrepresentan
introducedand naturalizedtropical taxonof this largeand still poorly knowngenus. Thespecies
appearsto be most closelyrelatedto either Mexicanor Caribbeantaxaof Justicia,andbearslittle
morphologicalrelationshipto theotherfour Florida speciesof this complexgenus(Meagher
1974, Hilsenbeck,unpubl. obs.,Ward 1978). For a discussionof infragenericgroupswithin
New World Justicia seeHilsenbeck(1983, 1989, 1990)and Meagher(1974). Despitelingering
doubtsabouttheendemicstatusof this plant, it is worth rememberingthat Floridahasmany
native speciesof Mexicanor Caribbeanaffinities, andthat Justiciacooleyi is documentedas
havingbeenpresentnearMascottesincethe 1920’s, well separatedfrom the gardeningactivities
at ChinsegutHill.

Descriptionsand Habitats

Campanularobinsiae (Brooksville beliflower) (figure 1, p. 4; appendix2, p. 33)

Campanularobinsiae is an annualherb, with stems1-15 cm2 (0.5-6in.) tall, very slender,
simple or branched,faintly wingedor 4-angled. The stemsare glabrousexceptfor a few
trichomesin theangles(Morn 1987). Theplant may be submergedfor partof its life, which
may affect its growth. Somestemsroot at the nodes(Morn 1987). The leavesarealternate,the
bladesvarying in size andshapeon differentpartsof theplant and from plant to plant (Morn
1987). Openflowers are solitary, 3-10 mm long, bell-shaped,“deeppurple” (Morn 1987).
StevenLeonard(undercontractto The NatureConservancy;report at FloridaNaturalAreas
Inventory)discoveredin 1983 that theplant has cleistogamous(closed,self-pollinating)flowers,
which are quite small. This is the only North AmericanCampanulawith cleistogamousflowers
(Morn 1987). Thefruit is a subglobosecapsuleabout2 mm in diameter(Wunderlinet al.
1 980a). The seedsareabout 1 mm long, the smallestof any North Americanmemberof the
genus(Shetlerand Morn 1986; descriptionadaptedfrom Wunderlinet al. [1980a]andother
sourcesasnoted). Leonardobservedonly cleistogamousflowers on February8 and 11, 1983,
anddid not seeachasmogamousflower until February23 (lettersfrom Leonardto Morn in
Morn 1987). Flowering specimenshavealsobeencollectedMarch 11, 1983; April 13, 1983;
andApril 26, 1958. Seedproductionproceedswhile flowering continues. Campanularobinsiae
may be confusedwith Campanulafloridana, but the latterspecieshasvery different seedsand
leavesthat are “much firmer thanthoseof C. robinsiae” (Morn 1987).

2measurements:cm = centimeter,mm = millimeter, in. = inches, ft. = foot
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Figure 1: Illustrationof Brooksville bellflower (Campanularobinsiae)

A. Plant, B. Flower, C. Fruit.

Illustration by Anna-LisaKing, in Statusreporton Campanularobinsiaeby R.P.
Wunderlin, D. Richardson,andB. Hansen. 1980.
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Figure 2: Illustration of Cooley’swater-willow (Jusuciacooleyt)

A. Plant, B. Seedpod, C. Flower.

Illustrationby Anna-LisaKing in Statusreporton Justicia cooleytby R.P. Wunderlin,
D. Richardson,andB. Hansen. 1980.

C

5



Campanularobinsiaeis currentlyknownto occur only atBurns Prairie,Lake Lindsey,and a
moist pastureon ChinsegutHill. The plant may occurat similar sites in thevicinity that have
not beenchecked. Becausethebelifiower is an annualwhoseseedsapparentlygerminatein the
winter or spring, and perhapsnot everyyear, it is not easy to determinetheplant’sdistribution.
The speciesis associatedwith typical wetlandplantssuchasmosquitofern (Azollacaroliniana),
hair sedge(Bulboslylisspp.),coinwort (Centellaasiatica), buttonsnakeroot(Eryngium spp.),
pennywort(Hydrocolylespp.), rush(Juncusspp.),pimpernel(Anagallis minima),pearlwort
(Saginadecumbens),andmaidencane(Panicumhemitomon).

Justicia cooleyi (Cooley’swater-willow)(fig.2, p.5; appendix2, p. 34)

Justicia cooleyi is a rhizomatousperennialherb usuallyno morethan40 cm (about1.3 ft.)
tall, with erectstems. The stemsareslender,somewhatsquaredin crosssection,hairy,
somewhatzig-zag, with few branches. Leaf bladesareovateor lanceolate,up to 5 cm (2 in.)
long, thesurfacesbristly-hairy. Theflowers aresessileon paired,zigzagspikes. The flowers
somewhatresembleminiaturesnapdragons.The corolla consistsof a tube and two lips totalling
7-8 mm long. Thecorolla is bright lavender-rose;the lower lip is longerthanthe upperandhas
a strip of mottledlavenderandwhite downits middle. All flower partsexceptthe stamensare
hairy. Thecapsuleis finely hairy, about1.2 cm (.47 in.) long (Kral 1983; Perkins1978).
Floweringoccursat leastfrom August throughDecemberandprobablycontinuessporadically
throughMarch (Kral 1983, Wunderlinet al. 1980b). Justicia cooleyi is distinguishedfrom the
only otherJusticia in this area,J. ovata, “by its thinner leaves,its generallypiose-pubescent
surfaces. . . its much smaller, muchbrightercoloredcorollas” andby uniquehairs on its seeds
(Kral 1983).

Small collectedthe first specimenof Justicia cooleyi in a “low hanunock”(hardwoodforest)
nearMascotte,Florida, in 1925 (MonachinoandLeonard1959). Mascotteis in Lake County, so
the specimenwasassumedto havebeencollectedin Lake. Therewas speculationthat Small had
perhapsactuallycollectedhis materialat ChinsegutHill, andhadmislabeledit ashaving been
collectedat a different pointin his itineraryuntil recently, when theplant was collectednear
Mascotte(in Sumter,not LakeCounty). Although Small’s collecting trips werevery carefully
organized,specimenswere occasionallymislabelled(Austin et al. 1987).

Until recently,all collectionssinceSmall’s time, all collectionsof Justiciacooleyi camefrom
hardwoodor hardwood-pineforestsin north centralHernandoCounty (including ChinsegutHill),
on fine sandyloam to silty clay loam soils, typically underlainby limestone,that rangefrom
moist to seasonallywet. Theoverstoryis mainly hardwoodspecies,including southernmagnolia
(Magnoliagrand~fiora), black gum (Nyssasylvatica), cabbagepalm (Sabalpalmetto),pignut
hickory (Ca,yaglabra), laurel/diamondleafoak (Quercuslaur~folia), live oak (Quercus
virginiana), wateroak (Quercusnigra), winged elm (Ulmusalata), sweetgum(Liquidambar
styrac~flua), andsugarberry(Celtis laevigata)(Wunderlinet al. 1980b). Theunderstorymay
includeAmericanhornbeam(Carpinuscaroliniana), easternhophornbeam(Ostrya virginica), and
especiallyyaupon(Ilex vomitoria). Herbs includemany fernsbelongingto Athyriurn,
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Polypodium,Nephrolepis,Asplenium,Diyopteris; woodlandgrassesbelongingto Panicum,
Chasmanthium,and Oplismenus;sedges;andherbsincluding Mitchella repens(partridge
berry)(Kral 1983). NearStafford Lake,Justiciacooleyi occurswith dwarf spleenwortfern
(Aspleniumpumilum),sinkholefern (Blechnumoccidentale),Tampaverbena(Glandularia
tampensis),anda mint (Pycnanthemumfloridanum) (DennisHardin, FloridaNaturalAreas
Inventory,pers.comm. 1987). At awoodedroadside,the groundcover consistedof typical
roadsidegrassesandherbs,including the grassesChlonsglauca, Panicumcommutatum,and
Paspalumsetaceum,the sedgeCyperusglobulosus,Scieriatriglomerata,beggar-ticks
(Desmodiumperplexum),Iresineramosissima,a mint (Hyptis mutabilis),a milk-pea (Galactia
volubilis), a rattle-box(Crotalaria lanceolata),and Cmtonglandulosus(Wunderlinet al. 1980b).
Kral (1983)notedthat mostof the areafrom which Justicia cooleyi is knownhadbeenlogged,
and that someareasof foresthadbeen“openedup” for grazingby selectivelyremovingtrees;
Justicia cooleyiappearedto be thriving in suchwoods. Kral estimatedthat burning, bulldozing,
root raking, bedding,chopping,or clearcuttingtheoverstorywould probablydestroythis, along
with mostof the other,woodlandunderstoryspecies.

Therelationof hardwoodforeststo longleafpine-turkeyoak-wiregrassvegetation(high
pinelandsor sandhillsvegetation)is of interestwith respectto Justiciacooleyi. Successionof a
longleafpine-wiregrasscommunityhasbeendocumentedat a site whereburningceasedsometime
before 1932. Thepresent-dayhardwoodforesthas swampchestnutoak (Quercusmichauxii), live
oak, wateroak, Americanhornbeam,hophornbeam,and sweetgum(Beckwith 1968, Hartnettand
Krofta 1989). It would be relevantto know whetherJusticiacooleyi andotherendemicplants
occur m suchnewhardwoodforests,or whetherthey are conhinedto olderstands. Barry
Wharton(pers.comm. to Martin 1986)hasresearchedhistoric mapsof the county, Roland
Harper’swork, andnineteenthcenturyGeneralLandOffice surveys. Thesesourcesmakeit
possibleto reconstructHernandocounty’s vegetationat the startof Americansettlementand
vegetationchangessincethen. Suchhistorical information may help guide searchesfor Justicia
cooleyi andto interpretthehistoryof sites wherethe plant occurs.

Distributionsand Ownership

The Brooksville bellflower andthe HernandoCountypopulationsof Cooley’swater-willow
appearto be restrictedto the Brooksville Ridge,a 100-mile long areaof high grounddotted with
lakesor wetprairiesin sinkholebasins,with its highestelevationsand greatestlocal relief in
Hernandoand neighboringPascocounties. The highestpoint in HernandoCounty is Chinsegut
Hill, elevation274 feet, a highhill by Floridastandards(the highestpoint in the Florida
peninsulais apparentlySugarloafMountainwestof Lake Apopkaat 310 feet). The southern
Brooksville Ridge in northernPasco,Hernando,andsouthernCitruscountieshasrelatively
fertile, phosphate-richsoils that supportoneof the southernmostareasofuplandtemperate
hardwoodforest in Florida. HernandoCounty’shardwoodforestshaverich floras, including
substantialnumbersof specieslisted by the State,as well ascandidatesfor Federallisting
(Appendix 1, p.32). Similar soils with hardwoodforestsextendnorth throughthe Ocalaand
Gainesville areas. Thesesoutheasternuplandmixed deciduous-evergreenhardwoodforests
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contrastwith thepinelandsthat arecharacteristicof mostof Florida. Thesoils andforestsare
shownclearly in Raiszet al. (1964,maps14 [soils]and 15 [naturalvegetation,basedon a larger-
scalemapby JohnH. Davis]). A morerecentmap of Statewidesoils is also available(Caldwell
and Johnson1982). TheHernandoCounty soil survey(Soil ConservationService1977)shows
that theuplandhardwoodsoccur primarily on two soil associations:

• Arredondo-Sparr-Kendrickassociation(easternandwesternportionsof the Brooksville
Ridge; covers16 percentof thecounty)

• Nobleton-Blichton-Flemingtonassociation(centralportionof the Brooksville Ridge,
including the higher hills; covers22 percentof thecounty).

Governmentagenciesown andmanagehabitatfor both the Brooksville bellflower and
Cooley’s water-willow. Muchof this landconstitutedthe ChinsegutNational Wildlife Refuge
from the 1930’s to the 1970’s, whenthe Refugeclosedandthepropertywasdivided. The
currentlandholdersare:

• U.S. Departmentof Agriculture, Agricultural ResearchService,SubtropicalAgricultural
ResearchStation(USDA/ARS)(bothspecies)

• U.S. Departmentof Agriculture, Soil ConservationService,PlantMaterialsCenter
(USDA/SCS)(Justiciacooleyi)

• University of SouthFlorida, conferencecenter(neitherspeciesknown on the site)
• Florida Gameand FreshWaterFishCommission(GFC), ChinsegutNatureCenter

(including a tract transferredfrom theUniversity of Florida in 1989)(Campanula
robinsiaeand seeminglysuitablehabitatfor Justicia cooleyi).

• FloridaDepartmentof Agriculture andConsumerServices,Division of Forestry(FDF),
WithlacoocheeStateForest (Justiciacooleyi)(J.Blanchard,FDF, in litt. 1994).

ImpactsandThreats

Justicia cooleyi (Cooley’swater-willow).
Theprincipal threatto this speciesis that its habitatis beingdestroyedasHernandoCounty

urbanizes. According to a CensusBureaureport, Hernandowas the nation’s secondfastest-
growing county, growingby 74.8 percentfrom 1980 to 1986 (TheNew York Times,
September1, 1987). The University of Florida’s Bureauof Economicand BusinessResearch,
the WithlacoocheeRegionalPlanningCouncil, and 1990censusfiguresall confirmthis rapid
growth(Table I, p.1). TheproposedSuncoastCorridor (a toll road to theTampaBay areawith
possibleprovisionfor rapidrail transit)hasthe potential to stimulateresidentialdevelopment,
similar to the BeelineExpresswaytoll road eastof Orlando,which in the 1980’sbecamea
magnetfor plannedcommunitiesandotherDevelopmentsof RegionalImpact.

HernandoCounty’s limestonemining industry appearsto be a direct threatto Justicia
cooleyi. The HernandoCountysoil survey(Soil ConservationService1977)reportedthat “six
limestoneminesproducemore thanone-halfmillion tons of rock annually. This rock is usedin
road constructionthroughoutthe Stateas well as for plastering,soil conditioning, and gravelfor
roofing, concrete,and otheruses.” The survey’saerialphotographsshowthe extentof mines
and quarriesin the mid 1970’s. At that time, mostof the landdisturbanceappearsto havebeen
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due to the phosphatemining industrythat operatedfrom 1883 to 1966(Deuerlingand MacGill
1981, cited in Wolfe, in press). Presumablythe limestoneindustryneedsonly limited areasfor
quarriesand theseneednot be a critical threatto Justicia cooleyior Campanularobinsiaeif
potentialmining impactscanbe addressedin the County comprehensiveplan. According to the
recentsurveyof HernandoCountyfor both species(Chicardi 1992, preparedfor theFlorida
NaturalAreasInventory), Cooley’s IndianHill collectionsite for Justicia cooleyi is now occupied
by a portionof the Brooksville Quarry,a limerockmining operationof Florida Rock. An
excerptfrom the report(Chicardi 1992)states,“Aerial photographyfrom 1980showsthat the
vastmajority of Justicia cooleyi habitatin this area[BrooksvilleQuarry] hadbeendestroyedor
greatly reduced,with greaterdestructionlikely in the 12 yearssincethen. Someareasharboring
populationsof this speciesmay persist;however, repeatedattemptsto gainaccessthroughthe
mining propertyby myselfand othershavebeenmet with futility. This is not surprising,given
the currentlyproposedHernandoCounty ‘Mining Ordinance,’which will probablycausemajor
issuesto be addressedby mining companiesin the future.. .“

A more recentthreatto Justicia cooleyi(and to someextent Campanularobinsiaeat
ChinsegutHill) is the spreadof rapidly proliferating,exotic plant species,especially
skunkvine (Paederiafoetida)and air-potato(Dioscoreabulb~fera), which posethreatsat
severalof the knownsites of J. cooleyi (including ChinsegutHill, whereboth of theendangered
speciesare known). For example,with regardto aJ. cooleyisitenearCroom Road(CR 478),
Chicardi(1992)states,“Two commonand problematicexotic speciesareencroachinginto this
areaaswell. Skunkvine (Paederiafoetida) is becomingall too commonthroughoutHernando
County. Its habit of forming densegroundcoveroftenexcludesnativespecies. Although it has
not reachedsuchan advancedstageon this site, it bearscareful observation. Air-potato
(Dioscoreabulbifera) may be an evenmoresevere‘exclusionspecies’andoccurs in fairly large
numbersjust southof theJusticiacolony along theold roadway.” With regardto the Chinsegut
Hill property,Chicardi (1992)states,“A fairly large(severalthousandestimated)populationof
Justicia and an unknownnumberof Campanularobinsiae occup[y] anorth-facingseepageslope
areain the northwesternportionof [thisproperty] . . . Becauseof the natureof the Chinsegut
Hill property(i.e., sinceit was establishedin the 1880’s as a botanicalgardenfor theRobins
family), exotic speciesinvasionis [a] major problemon this site. The ‘nature trails’ areais
completelycoveredby a densegrowth of Dioscorea[air-potato],wanderingjew (Tradescantia
fluminensis),and skunk vine, with scatteredclumpsof banana(Musanana), sagopalms (Cycas
sp.), andbamboo(Bambusasp.) in theeasternhalf. A graveledroadseparatesthis exotic milieu
from theJusticiaand Campanulastation andhasfortunatelyprecludedall but the skunkvine
from coveringthis area. Controlof exoticsshould be themain focusof preservemanagementon
this otherwiseprotectedsite.” With regardto theMcKethanLake site (FDF), “the biggestthreat
is exotics. In addition to theubiquitousskunkvine, Ardisia crenatais thick throughoutthe site
and expandingrapidly; it is of immediateconcern. Imperataeylindrica [cogongrass] is within
100 m andclosingin, but hasnot yet had adirect effect. The densityof the hammockseemsto
be keepingthe cogongrasstemporarilyat bay. Controlof exoticswill be essentialto survival at
this location.” (JonBlanchard,Central Florida Ecologist,FDF, in litt. 1994).
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Figure 3. Distribution Mapof CampamdarobinsiaeandJusticia cooleyl.
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Campanularobinsiae (Brooksville belillower).
This speciesis currently knownto occurat only threesites. Its mainknownhabitat(Burns

Prairie) is divided betweena U.S. Departmentof Agriculture/AgriculturalResearchService
(USDA/ARS) facility anda tract administeredby the FloridaGameand FreshWaterFish
Commission. A secondsite is on theAgriculture facility in a seepyareain a pastureon the
north slopeof ChinsegutHill. Both sites canbe consideredrelatively protected. Theother
known site is at Lake Lindsey, in privateownership. Themain threatto Campanularobinsiae,
apartfrom unintentionalmismanagementof the knownsites,may be from changesin quality or
quantity of runoff from surroundingwatersheds.Becauseit is sosmall andshort-lived,
Campanularobinsiaemaybe easilyoverlooked. For this reason,further searchesmight reveal
moresites with this species. At ChinsegutHill, the speciesis threatenedwith displacement
and/orextirpationby theaggressive,exotic skunkvine.

Conservationand ResearchEfforts

There is currently little in the way of conservationefforts beingundertakenfor either
species. SusanWallace, while shewas at Bok Tower Gardens(BTG) in LakeWales, Florida,
cultivatedJusticia cooleyi in associationwith, andunder the strict guidelinesof, the Centerfor
PlantConservation(CPC). The speciesgrows rathereasilyfrom seed. Seed-grownaccessions
of this perennialherbcanbe maintainedin greenhouseor gardenplots indefinitely. In fact, the
speciessetsabundantfruit/seedundercultivation andperpetuatesitself within thecultivated
setting (SusanWallace, pers.comm., andR. A. Hilsenbeck,pers.obs). Thenew Curatorof
EndangeredPlantsat BTG, TammeraRace,hasstatedthat the CPC and BTG would, if
appropriate,play a role in the recoveryof Campanularobinsiae. She hasexpressedparticular
interest in propagatingC. robinsiae andthinks that work at BTG couldbe an aid to
understandingthe species’naturalhistory (TammeraRace,pers.comm. to Hilsenbeck).
NurserymanRobertMcCartneyof Woodlanders,Inc., in Aiken, SouthCarolina,had similar
successin cultivating Justicia cooleyi. He points out that this speciesmight be “useful asa
parentin somefuturebreedingprogramaimedat producingmoregarden-worthyJusticias. The
speciesmay impart intenseflower color, vigor, or otherdesirablecharacteristicsto a hybrid with
moreor largerflowers.”

TheFederalland managerswherethe two speciesare known to occur (i.e., the USDA/ARS
SubtropicalAgricultural ResearchStation andtheUSDA/SCSPlantMaterialsCenter)are aware
of the presenceof the specieson their lands andareinterestedin their propermanagement.For
example,staff atthe USDA Plant MaterialsCenterhave locatedapproximately50 plantsalong
theirNorth NatureTrail betweentrail markers14 and20. Therecentdiscoveryof abacterialor
fungal pathogenthat affectsa goodpercentageof the individual plantsat this sitepromptedthe
staff to seekthepathogens’identity andto prescribetreatment.

While thereis evidently no on-goingsystematicresearchbeingconductedon either species,
ShetlerandMorn (1986)studiedthe seedmorphologyof North AmericanCampanulaceae,
including C. robinsiae. Their conclusionswith regardto the taxonomy(andnativestatus)of this
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speciesare briefly statedabove,in this plan. It would be worthwhile to reassessthetaxonomyof
Justicia cooleyi. Systematistswith experiencein Justica include RichardHilsenbeckat the
FloridaNaturalAreasInventory(phytochemistry,pollen morphology),DieterWasshausenat the
U.S. National Herbarium(morphology)or ThomasDaniel at the CaliforniaAcademyof Science
(cytogenetics). Meagher’s(1974)work providesa good foundationfor continuedstudiesof this
species.

The FloridaNaturalAreasInventory reexaminedknownpopulationsin thefield and searched
for new localities for both speciesin September,1992. Their discoveryof a largepopulationof
Justicia cooleyi in SumterCounty nearMascotte,in the vicinity of Small’s original collection,
confirms that Small almostcertainlydid collect thespeciesin this area. This new occurrenceis
more than20 miles eastof all otherrecentlyknownpopulations. This significantnew locality
lendsfurthercredibility to thenative statusofJ. cooleyiashaving beenpresentin SumterCounty
for over 60 yearsin an areawell separatedfrom thegardensof ChinsegutHill, a much more
likely site for it to havebeenintroduced. The discoveryof the SumterCountypopulation
expandsthe knownrangeof the speciesto two counties,andmay alsoallow for moreexpedient
recoveryof the species. Thenewlocality makesit evenmorelikely that future searchesof the
Citrus-Hernando-Sumterti-county areamay producemore newpopulations.
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PART II. RECOVERY

A. ObjectivesandRecoveryCriteria

Theprimary objectivefor thepresentrecoveryplan is to prescribeactionsthat shouldlead
to a conditionwhere delisting of both Campanularobinsiae andJusticia cooleyi is possible. It
should be notedthat thereis a fundamentallack of basicbiological (i.e.,distributional,
ecological, reproductive,systematic)knowledgeaboutthesespecies,which makeit difficult to set
“objective, measurablecriteriawhich, whenmet, would resultin a determination.. . that the
speciesbe removedfrom the list” of endangeredandthreatenedplants(EndangeredSpeciesAct,
asamended1988, section4(t)(1)(B)(ii)).

With this caveatclearly set forth, plausiblepreliminary criteria for the recoveryof these
speciesmight includeattaining at least10 viable andself-sustainingpopulationsof Campanula
robinsiae,consistingof an averageof 10,000individuals duringprolific years,in northern
HernandoCounty; for Justiciacooleyi,a plausiblerecoverycriterionmight be to attain at least
15 viable andself-sustainingpopulations,totalling at least10,0000individuals. Population
viability at recoverylevelsmustbe demonstratedfor 10 consecutiveyears.

As newdataaboutthesespeciesarecollectedand variousrecoverytasksare accomplished,
thepreliminarycriteriashouldbe reevaluatedand, where necessary,modificationsmadeto future
revisionsof the Plan.

To reachtheserecoveryobjectives,the following actionsarerecommended(note—these
apply to both species,but with certainaspectsemphasizedfor oneor theotherspeciesas
appropriate):
1. Developmanagementplansfor populationson currentmanagedareas(includescollectionof

biological/systematicdataand controlof exoticsfor all sites).
2. Protectadditional lands containingthe speciesthroughpurchase,conservationeasements,or

othermeans.
3. Conductsurveysto find newpopulationsof the species.
4. Augmentexisting cultivatedpopulations,including possibleestablishmentof a germplasm

bank.
5. Developplansfor possible(re)introductionof plants into suitablehabitats(includes10-year

monitoringof existing and/orreintroducedpopulations).
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B. Narrative Outline of RecoveryActions

1. Developand implement managementand protection criteria for populations on currently
managedareas (includes collection of biological/systematicdata and control of exotics).
Becauseit is essentialfor the survivalof thesespeciesto protectpopulationsof both of these
species(particularly Campanularobinsiae)on landsthat arealreadyownedby government
agencies,the first recoveryactionis to takeshort-termmeasuresto securethesesites while
collectingthe information neededto preparea longer-termmanagementplan. Additionally,
the managementcriteria andbiological datagatheredfor specieson public landsarereadily
applicableto thosepopulationscurrently on privatelands.

1.1 Secureknown siteswithin the governmentally-owned lands. Identify all sites
containingeither speciesandprovide immediateprotectionof the speciesfrom knownor
potential threats(e.g., landclearing, exoticsinvasion[seetask 1.321], requirementsto
sell “surplus” landnot neededfor the agencies’missions). This action shouldprevent
any loss of the specieson thesesitesby preventinghabitatdegradationandpopulation
declineof alreadyreasonablyprotectedpopulations.

1.2 Initiate biological studiesto acquire data necessaryfor protective management
strategies. Becausethere is a dearthof biological knowledgeconcerningeachspecies,
severalstudiesshouldbe initiated to gatherneededdata. As notedabove,thesedata
shouldbe fully applicableto populationson privatelands and, indeed,the recommended
biological studieswill likely haveto encompassinvestigationsof theprivately held
populations,providedthatpermissionfrom landownerscanbe obtained.

1.21 Determine habitat and population/reproductive requirements. An effort should
be madeto determinewhy certaintractsof uplandhardwoodforest(for Justicia
cooleyi) or karstpondmargins(for Campanularobinsiae) supportthe species,while
others do not. Answersshouldbe soughtto questionssuchas what is different
aboutthe speciescompositionandcommunitystructureof thosehabitatsthat support
the species,comparedto areasthat do not. Theeffectsof soils andunderlyingrock
formations(i.e.,edaphicfactors)on the distributionand abundanceof the species
shouldbe determined. Vegetationhistory of an areamay also be important; Justicia
cooleyi perhapsdoesnotoccur in hardwoodforeststhat haverecentlydevelopedon
former longleafpinesites. An examinationof any particularor unique
microclimatic requirementsof thesespeciesshould alsobe pursued. A particularly
importantquestionmay be whetherseeddispersallimits the opportunity for bothof
the speciesto spreadinto new, seeminglysuitable,habitatsor whetherthereis some
otherintrinsic or extrinsicbarrierto establishmentof thesespeciesinto adjacent
habitats. In conjunctionwith theselatter studies,an investigationof the breeding
systemand pollinatorsof eachspeciesshouldbe initiated. This taskis consideredto
provide minimal informationneededto planconservationmanagementfor these
species.
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1.22 Study relationship betweenhydrology and reproductive success. Becauseof the
annualnatureof Campanularobinsiae andits apparentlyvery narrowly restricted
habitataroundtheedgesof karstponds,the SubtropicalAgricultural Experiment
StationandChinsegutNatureCenterneedto know how bestto manageBurns
Prairieandother siteswherethis speciesoccurs. For Campanularobinsiaean
examinationof the BurnsPrairie site (andotherkarstpond sites) needsto be
undertakenby a hydrologistto determinenormalwater level fluctuationcycles.
Becauseit is unknownhow theseannualcyclesaffectthe species’reproductive
cycles, abotanist/ecologistshouldexaminetheeffectsof cyclical changesin water
levelson seedgerminationsuccess/failure,phenology,and overall growthand
reproductivesuccess. Suchstudiesshouldincludean evaluationof stagesin the life
cycle of Campanulathat are themost vulnerableto disruptionby ecological
perturbations(i.e., areseedgerminationand seedlingestablishmentaffectedby
water quality andquantityparameters?).Theselatter studiesshouldbe conductedin
conjunctionwith thoseoutlinedin task 1.21 above. Thesestudiesare essentialfor
propermanagementof thehabitatof Campanularobinsiae.

Thereappearsto be no needto collect informationon thepopulationbiology
of Justiciacooleyi, exceptto theextentneededto planmanagementof government-
ownedhabitat(for example,goodquality habitatoccupiedby Justicia is grazedby
livestock; thereseemsto be no needto study the effectsof grazingon Justicia
cooleyiunlessa majorchangein managementis anticipated).

1.23 Conductany neededtaxonomic/systematicstudiesof the species. Although a
body of evidenceindicatesthat both of the speciesarenativeto Floridaand should
be regardedasnarrowly restrictedendemics,any remainingsuspicionsthat one or
both speciesmay be introducedshouldbe confronted. A modicumof funding
shouldbe allocatedto assistwith comprehensive,taxonomically-oriented(i.e.,
monographic)studieson both genera. However,the largesizesof the genera
CampanulaandJusticia, as well asthe fact that both are well representedin the Old
World, will greatly complicateany expedientcompletionof monographicstudies.
As our knowledgeof the systematicsof Campanulaand Justiciaadvances,
reevaluationof the systematicstatusof Campanularobinsiae andJusticia cooleyi
shouldoccur. In theunlikely casethat eitherspeciesshouldproveto be an exotic,
it would be delisted.

Collecting up to severaldozenplantsper yearfor scientificpurposesshould
not be detrimentalto eitherspecies. Collecting suchmaterialfrom Federally-owned
land would requirea permit issuedby theFish andWildlife Service. Collecting
from stateor private lands requireswritten permissionfrom the landowneranda
permit from the FloridaDepartmentof Agriculture andConsumerServices,Division
of PlantIndustry.
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1.3 Cooperate with governmental land owners/managersto analyze sitesand establish
managementplans. For eachof the known populations on federally- and state- owned
land, a thoroughsitedescriptionandenvironmentalanalysisshouldbe performed,anda
detailedmanagementplanprepared(right-of-way populationsneedto be treated
differently thanpopulationson tractsof nativevegetation. Probably, an overall
managementplanshouldbe preparedfor conservingnativeplantson rights-of-way).
Preservationof the existing populationsof thesespecieson government-ownedlands is
essentialto preventtheir extinction because,at the presenttime, they arenot assuredof
beingprotectedanywhereelse. Site analysisandplanningis not to be donewithout the
full participation(or at leastoversight)of land managers.

1.31 Conduct site analyses.Analysesshould include a censusof each population,
evaluationof its presentcondition(i.e., populationstatus),andactionsneededto
preventpopulationdeclineandmaintainpopulationintegrity.

1.32 Prepare managementplans. Detailed plans will be prepared, based on the site
analysesandpreliminaryresultsof biological researchconductedundertask 1.2.

1.321 Specify actions to diminish threats identified for each site. Examples
includemeasuresto ensurewaterquality and quantity, anestimateof the
effectsof forestcanopyclearing/thinning,useandtiming of herbicide
applicationalonghighway rights-of-way, andmeasuresto maintainand/or
augmentthepopulations. As determinedthroughsiteanalysisandresearch,
the managementplansshouldpreservepopulationintegrity and seekto
ensurepopulationviability. Governmentallandownersinclude the
USDA/ARS, USDA/SCS,GFC, FDF, the FloridaDepartmentof
Transportation,andthe Universityof SouthFlorida. Monitoring of
populationsis includedin task5.3. Any ongoingeducationlbriefingof land
managementpersonnelshouldbe included.

1.322 Control invasive exotic speciesin known habitat of both species. Most
siteswith thesespeciesneedlong-termexoticscontrol, to preventthe
extirpationof the speciesat infestedsites andto eradicatethe exoticsbefore
theybecomebetterestablishedand evencostlier to control(short-termexotic
control is in task 1.1). The FloridaDepartmentof Transportation,which is
alreadycontrollingcogongrass(Imperataspp.)on road rights-of-way,will
be encouragedto continuethis work. Dr. DannyColvin of theUniversity of
Florida Departmentof Agronomy may be able to assistwith planningexotics
control.

Theeffortsof theFloridaPestPlant Council and othersto disseminate
informationon Florida’s noxiousplant problemsdeservesupport. In
particular,betterofficial recognitionof theextentof theskunk vine andair-
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potatoproblemsmay be helpful to landmanagers.Resourcemanagement
notes,publishedby the FloridaDepartmentofEnvironmentalProtection,has
becomeavaluablesourceof information for land managersand is avery
good forum for pestplant information.

Seriousconflict betweenpestplantcontrol andconservationof these
endangeredplants is notanticipated,becausethepestplantssmotherother
speciesin their habitats,andbecausepreventingfurtherspreadof pestplants
is generallymore importantthanattemptingto save small numbersof listed
speciesin their vicinities. Bothof the endangeredplants in this planare
locally abundantandcantoleratesmall lossesfor long-termhabitat
conservation.

1.33 Implement managementplans. All public land managersshould engagedin the
developmentof managementplans,andtheyshouldbe awareof the importanceof
thesespecies,their distributionsandecologies,how to identify them, andhow to
conservethem. Monitoring (task5.3) will be avery Importantpartof
implementation.

2. Conserveadditional lands containing the speciesthrough acquisition, conservation
easements,and/or regulation. Becauseboth potential and actual habitat of both speciesis
rapidly diminishing within their ranges,particularly in HernandoCounty, acquisitionof lands
encompassingpopulationsof the speciesshouldbe soughtimmediately. Along with protecting
knownpopulationson currently government-ownedlands, this is probablythemost realistic
recoveryactionthat canbe taken. Acquisition of theselands will be necessaryto meetthe
recoveryobjectiveof ultimate delisting of both species,especiallyJusticia cooleyi. Because
of theneedto act expedientlyin this regard, it is betterto acton existing informationrather
than to delaybeginningland acquisitionuntil after exhaustivesurveyshavebeenconducted.

2.1 Acquire private lands containing the speciesas basedon currently known distribution
and populational data. Becausepopulation growth in Hernando County is proceeding so
rapidly (with mining an additionalproblem),thereis a crucial needto acquireandprotect
landsencompassingthesespeciesbefore irreplaceablehabitatis lost. Becauseof the
immediacy of the threat,and becauselandvaluesare increasing,thereshouldbe an
immediateexpenditureto acquirethebestavailablelands for theconservationof these
speciesand their habitats. Without theprotectionof additionalpopulationson now
privatelyheld lands, particularly for Justiciacooleyi,ensuring that the plant doesnot go
extinct may be impossible. The landstargetedfor theseinitial acquisitionefforts should
be thosethat contain the largestknown populationswithin thebestquality andmost
defensiblehabitats. Considerabledataareavailableto guide theseacquisitionefforts.
Thesesites neednot be largeto successfullyconservethis species. Although conservation
easementsand other innovativeresourceprotectionmeasures(e.g., transferof
developmentrights, registryagreements)shouldbe vigorously pursued(seetask2.3
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below), much of the acquisitionwill likely have to be feesimple in nature. Seemingly
less costlyalternativessuchasconservationeasementsmay be nearlyascostly, while
failing to producetangibleproperty to show for the expenditureof taxpayers’money,and
failing to obtain long-termcontrol over thetargetresource(s).

Purchaseof land to protectthesetwo speciesis alsolikely to protectotherplantsof
specialconcern(Appendix 1, p. 32).

2.2 Locatesuitablesourceof funding for landacquisitionefforts. In additionto any
availableFederalgovernmentfunds, proposalsshouldbe madeto the Stateof Florida’s
Conservationand RecreationLands (CARL) programfor protectionof thesespecies. The
CARL programhasreceivedannualfunding in thehundredsof millions of dollars.
Among otherobjectives,CARL seeksto conservethe state’s biological diversity through
theprotectionof rareandendangeredspeciesandtheir habitats. Somelocal
governmentalfunding could alsobe sought, suchas throughHernandoCounty’s recently-
initiated environmentallyendangeredlands program.

2.3 Seeknon-acquisitionmethodsof protectingthespeciesand their habitats. Private
conservationorganizationssuchasThe NatureConservancymay effectively useof their
resourcesin contactinglandowner,brokeringspecific contracts,and seekingconservation
easementsandregistry agreements.Assistingprivate landownerswith exotic vine
problemscouldbe very productive.

2.4 Usegovernmental regulation to protect the speciesand their habitats. Becausethe
pondsandprairiesinhabitedby Campanularobinsiaeare wetlands,theyare protectedby
Stateand Federalregulations. Becauseof the local topography,thereseemsto be little
threatof extensivefilling or drainageof theseponds. Threatsto water quality include
excessivenutrients,pesticiderunoff, sediments,and excessrunoff from streetsand
parking lots. Theycanbe addressedthroughStateand Federalregulation. Conservation
of occupiedhabitatshouldbe soughtthroughcountyplanningproceduresthat are
reviewedby theState’sDepartmentof CommunityAffairs andthe Withlacoochee
RegionalPlanningCouncil. For habitatcurrently ownedby governmentagenciesor
privateconservationorganizations,stepsshouldbe takento ensurethat thehabitatis
appropriatelymanagedto benefit the species. Conservationdecisionsshould consider
otherplant speciesthat collectively give someof theuplandhardwoodforestsand
hammocksof west-centralFlorida (Justicia cooleyihabitat)exceptionallyrich floras
(Appendix 3, p.35). Siteswith fern-richsinkholesareespeciallyimportant. Onesoil
mappingunit on which uplandhardwoodforestsoccur, Williston Variant, has,according
to thesoil survey, severelimitations for building streetsor structuresbecauseof the
shallow depthto rock. The combinationof rich floras andpoorsuitability for
constructionmay makethesesitesespeciallyappropriatefor conservation.
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2.5 Plan acquisition/conservationefforts based upon results of additional surveys. All
but the initial acquisitionefforts shouldbe plannedaccordingto the results of intensive
surveysdirectedat betterunderstandingthe distributionandhabitatrequirementsof these
species(task3). Baseduponthe resultsof thesesurveys,acquisitionstrategiesand target
landswill probablyshift. Detailedacquisitionplanswill be preparedby theacquiring
agencies.

3. Conductadditionalsurveysfor newpopulationsof thespecies. Carefullysearchthe
uplandhardwoodforestsandhammockswhereJusticia cooleyimight occurin Hernandoand
neighboringcounties. The recentdocumentationof this speciesin SumterCountyby the
FloridaNaturalAreasInventory (FNAI) broadensthe areaof the surveyto at leastthree
counties:Citrus, Hernando,and Sumter(andpossiblynortheasternPasco). Sucha searchin
the summer/fallflowering seasoncouldbe guidedby the 1983 spring surveyconductedby
StevenLeonardfor TheNatureConservancy.The HernandoCounty soil surveyshowsthat
the knownlocalities for this plant areassociatedwith severalsoil seriesgroupedin two soil
associations:Arredondo-Sparr-KendrickandNobleton-Blichton-Flemington.Thesesoil
associationscovermostof centralHernandoCounty andsmall areasin adjoining Citrus
County (Soil ConservationService1977, 1988a, 1988b). The soil surveys,the mostrecently
availableaerialphotographyfrom the Florida Departmentof Transportation,andpossibly
mapsby theFloridaGameandFreshWater FishCommissionbasedon satelliteremote
sensingdata(i.e., Landsat)couldbe usedto prioritize which areasshould be searched.
Becausemost land in this ti-county areais private, landownerpermissionmustbe obtainedin
order to adequatelysurveythesites. It is appropriatefor scientistsparticipatingin this taskto
collect voucherspecimensof thesespeciesfor depositin university herbaria. Justicia cooleyi
is locally abundant,andcollectionof a limited numberof specimenswould provideboth firm
documentationof localities andprovideuseful materialfor plant systematicinvestigations.

TheFlorida Division of Forestryowns two sites that deserveto be searchedfor Justica
cooleyi: “In HernandoandCitrus Counties,lying mostlywithin T215, R19E, NE cornerof
Sec. 5, and T205, R19E, SE cornerof Sec.2 Thehabitatis typical of the hardwood
hammocksin this areaandlies over thinly coveredlimestone. Mineral rights to the landare
ownedby BLM and interesthasbeenshownby mining interestsin extractingrock from the
site. In Citrus County, T205, R19E, middle of Sec.31, andareaknownasLizzie Hart Sink.
a largeuplandhardwoodforest in anarea of limestoneoutcropsand caves, this areais
protectedfrom development,but widely usedfor recreation.” (J. Blanchard,Div. of Forestry,
in litt. 1994).

Searchingfor Campanularobinsiaemay takeseveralyears. Whenplantsare growing
andflowering at a selectedmonitoring site (Februaryto April), similar prairiesandsinkhole
lakesin the vicinity shouldbe surveyed. It is suggestedto begin the surveys(if landowner
permissioncanbe obtained)with pondsin the samedrainagesystemasBurnsPrairie. These
pondsare: Rock Pond,an unnamedpondsouthof ChinsegutNatureCenter,WadePrairie,
andBlue Sink. Thesurveycould thenbe extendedto otherpondsand prairiesthat are in the
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generalareaof currentlyknownpopulationsof this diminutive annual,suchasDry Prairie,
CooglerPond, GrassyPond, May Prairie, McKethanLake, SpringLakePrairie, Simmons
PrairieLake, andJohnsonPond.

4. Augment existing cultivated populations, including possibleestablishmentof a germ
plasm bank. Although Justicia cooleyi is currently in cultivation at Bok Tower Gardens
(BTG), Campanularobinsiaeis not, to ourknowledge,beingcultivatedby any known
conservation-orientedgardensor individuals. If plans for the in situ managementand
protectionof either speciesfails, and if no additionalhabitatcanbe acquiredand/or
conserved,it will be importantto havethesespeciesin cultivation. Becausethe few natural
populationsareso poorly known (particularly Campanularobinsiae), thereis virtually no data
on variability of populationsizes. Becausethesespeciesoccur over sucha restricted
geographicalrange, furtherdestructionof thehabitatof thesespeciescould prove
catastrophic,possibly resulting in extinction. Therefore,efforts to maintaincultivated
accessionsof Justicia cooleyiat Bok Tower Gardensshouldbe continued,and Campanula
robinsiaeshouldbe addedto their collection. As notedabove,BTG is a responsible,
professionalhorticulturalfacility anda membergardenof theCenterfor Plant Conservation.
Their new Curatorof EndangeredPlantshasofferedto includeC. robinsiae in their
collections. Somefunding for theaccessionand long-termmaintenanceof both of the species
shouldbe providedto BTG as partof the recoveryof thesespecies. As with all sound
conservationwork, every effort shouldbe madeto ensurethat collectionand maintenance
endeavorsinclude representative(if not maximum)populationand geneticdiversity of these
species.

5. Developplansfor possible(re)introductionof plantsintosuitablehabitats(includesten
yearmonitoringof existingand/orreintroducedpopulations). If no morethanthree
populationsof Campanularobinsiae or 10 populationsof Justicia cooleyicanbe located,even
with intensivesurveyefforts, considerationshouldbe given to attemptingintroductionor
reintroduction. Although it will be impossibleto accuratelyreconstructthehistoric
distributionsof thesespecies,it may be necessaryto establishsomeadditionalpopulationsin
order to meetthe recoverycriteriaand, thus, to ensurethesurvivalof thesespeciesin
perpetuity.

5.1 Assessability of presenthabitatto supportthespecies.Dependingupontheresultsof
the surveys,the successof ongoing andnewly implementedmanagementprocedures,and
theability to acquireand/orconservemore populationsof the species,an evaluationof
the long-termsurvivalpotentialof the speciesshouldbe made. This study shouldinclude
the level of management,improvementof existing habitat,and future acquisitionthat can
be accomplishedor is potentially feasibleto adequatelyrecoverthespecies. If these
measuresare deemedinadequateto recovereither species,thenreintroductionor de novo
(new) introductionshouldbe carefully considered.
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5.2 Assessfeasibility and need of reintroductions. When all pertinent data are available,
the needand potentialfor reintroductioncanbe more soundlyaddressed.In theevent
that reintroductionis to be attempted,the following recoveryactionsshouldbe
implemented.

5.21 Locate suitable/potential reintroduction sites. If reintroductions are to be
attempted,suitablehabitatmustbe locatedthat closely resemblessites where the
plantsareknown to exist, andthat canbe adequatelyprotectedover the long term.

5.22 Examinereintroductiontechniquesandsourcesof plantmaterialavailable.
Professionalbotanistsandhorticulturistsshouldevaluatethe successof different
cultivation (i.e., propagation),sitepreparation,andplanting techniques. All
available stocksof plant material for introduction, andtheir documentedorigins and
overall geneticvariability, shouldbe examined. Decisionsfor what materialto use
in reintroductionsshouldconsidertheproximity of collections(i.e.,accessions)to
thesite of reintroduction.

5.23 Establish a trial introduction program. Designand implement a trial introduction
programto meetdataneedsand to testmethods.

5.24 Develop and implement a reintroduction program. Basedupon the results and
assessmentof the trial program,areintroductionprogramshould be developedthat
providesfor the total requirementsof successfulreintroduction. Someof the
parameterswill include: sourceof material,methodof propagation,site selection
andpreparation,plantingtechnique(s),establishmentsuccess,management
strategies,and monitoring.

5.3 Establisha monitoringprogramadequateto meet therecoverycriteria. Utilizing
standardizedmonitoringmethodology,adaptedto the life history andhabitatrequirements
of the two species,periodically monitor thenaturalandany introducedpopulationsfor
successfulrecovery. Themonitoring programwill yield manybenefits; for example,
monitoring the phenologyof Campanularobinsiae at a site suchasBurnsPrairiecould
(1) indicatewhento searchother sites, (2) allow for collectionof scientific specimens,
and (3) providedataon what conditionsthe plant requiresfor germinationandgrowth.
Campanularobinsiae seedsmay germinateonly underspecificconditionsthat do not
occurevery year. If monitoring of theplant’s phenologyindicatesthis is so, thenmore
detailedobservationsor experimentsshouldbe designedto determinehow this plant’s life
cycle is regulatedby its physicalenvironment. Monitoring methodscanbe adaptedfrom
thoseused,andtaught, by TheNatureConservancy(Rob SutterandDoria Gordon,TNC,
pers. comm.). Thecriteriaestablishedto assessthesuccessof the recoveryactions
(including reintroducedpopulations)shouldbe periodically evaluatedand, if necessary,
modified in revisededitionsof this plan. The entirerecoveryprogramwill be subjectto
review basedon resultsof the monitoringplan.
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6. Enforce protective legislation. Neither speciesis particularly vulnerable to removalfrom its
habitatfor commercialpurposesbecause,althoughboth areapparentlyeasilypropagatedand
grown, theyareof little to no ornamentalvalue (R. McCartneyin litt. 1986 [for Justicia
cooleyi]). Thus, there shouldbe little likelihood of violation of the interstatecommerce
prohibitionsof the EndangeredSpeciesAct. Federaland stateagenciesowning habitatfor
this plant should be awarethat removalor vandalismof any endangeredplant from Federal
landand violation of stateprotectivemeasuresfor theseplants(including removalfrom state
or private land without landowners’written permissionanda permitfrom theFlorida Division
of PlantIndustry)violates the EndangeredSpeciesAct, asamendedin 1988. Permits should
be grantedfor legitimate scientificcollectionof thesespecies.

Any alterationsto thewetlandsinhabitedby Campanularobinsiae that requireFederal
permit(s)mustbe reviewedunderSection7 of theEndangeredSpeciesAct.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in columnone of the following implementationscheduleareassignedasfollows:

Priority 1 An actionthat mustbe takento preventextinction or to preventthe speciesfrom
declining irreversibly in the foreseeablefuture.

Priority 2 An actionthat mustbe takento preventa significantdeclinein species
populationlhabitatquality or someother significant negativeimpactshortof
extinctiOn.

Priority 3 All otheractionsnecessaryto provide for full recoveryof the species.

Note: Eachtaskin the ImplementationScheduleis assigneda priority number. While the
numberreflectsthe importanceof the activity, it doesnotrelateto theorder in which
taskswill be accomplished.

Key to Acronymsusedin this ImplementationSchedule

Bot. Gard
CARL

DCA
DPI

FDOT
FNAI
FWS
GFC

LE
Managingagencies

BotanicalGardens(e.g.,Bok Tower Gardens)
Conservationand RecreationLands Program(Stateof Florida)
Departmentof CommunityAffairs (Stateof Florida)
Division of PlantIndustry,Florida Departmentof Agriculture and

ConsumerServices
FDF Florida Division of Forestry,Florida Departmentof Agriculture and

ConsumerServices
FloridaDepartmentof Transportation
FloridaNaturalAreasInventory
U.S. Fishand Wildlife Service,SoutheastRegion
Florida Gameand FreshWaterFish Commission
Law Enforcement,U.S. FishandWildlife Service,SoutheastRegion
Governmentagenciesowning or managingland in the ChinsegutHill area:

U.S. Dept. of Agriculture, Agricultural ResearchService,Subtropical
Agricultural ResearchStation; U.S. Dept. of Agriculture, Soil
ConservationService,PlantMaterialsCenter;FloridaGameand Fresh
Water FishCommission,ChinsegutNatureCenter

SWFWMD SouthwestFlorida Water ManagementDistrict
TNC TheNatureConservancy
Univ University (or other) researchorganizationswith plant systematicsfacilities

WRPC WithlacoocheeRegionalPlanningCouncil
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IMPLEMENTATION SCHEDULE

Prior
ity Task # Task Description

Task Dur-
ation
(YRS) Responsible agency

Cost estimates4 ($000) by year
Commentsyr.1 yr.2 yr.3 yr.4 yr.5

1 1.1
Secure known sites within
government-owned lands. 2

FWS,DPI,FDF,
FDOT,GFC 5.0 5.0

Should be complete by
year 2

1 1.21
Determine habitat and
population/reproductive needs. 3 FWS, Univ. 7.5 7.5 5.0 5.0

1 1.22

Study relationship between
hydrology and reproductive
success (Campanula). 3

FWS, Univ.,
SWFWMD 7.5 5.0 2.5 2.5

1 1.31
Conduct site analyses (for
government-owned lands). 2

FWS, Univ., TNC,
SWFWMD 5.0

1 1.32 1
Prepare management plan:
actions to diminish threats. 2

FWS, Univ., TNC,
SWFWMD, GFC 2.5 2.5 2.5 5.0

1 1.322
Prepare management plan:
control exotic species. 5

FWS, GFC, Univ.,
TNC, managing
agencies 15.0 10.0 5.0 5.0 5.0

May be underestimate; pest
plants are a major problem.

1 1 .33 Implement management plan. continuous
FWS, managing
agencies Long-term management.

1 2.1
Acquire private lands currently
known to contain the species. 4

FWS, CARL, FNAI,
SWFWMD, TNC

Any FWS funding is
budgeted elsewhere.
$150,000 minimum?

1 2.2
Locate suitable funding for land
acquisition efforts. 2

FWS, CARL, FNAI
SWFWMD, TNC

1 2.3

Seek non-acquisition methods

of protecting habitats. continuous

FWS, SWFWMD,

TNC, WRPC 5.0 5.0

Provide funds to TNC and

others to seek agreements

1 2.4
Use governmental regulation to
protect species and habitats.

ongoing/
continuous

FWS, DCA, DPI,
GFC, SWFWMD,
WRPC
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ity
Prior

2

2

T
Task # J

3
1 .323

Task Description

Conduct additional surveys for
populations of the species.

Develop education program for
land managers.

Task Dur-

ation

3

Responsible agency

Cost estimates4 ($000) by year

Commentsyr.1

5.0

2.0

yr.2

3.0

2.0

yr.3

3.0

yr.4 yr.5

FWS, FNAI, GFC

FWS, SWFWMD,
TNC (FDQT?)

Further searches appear
very worthwhile.

2

2 2.5
Phase acquisition efforts based
upon results of surveys. 4

FWS, GFC,
SWFWMD, TNC

2

2

6

6

Augment existing cultivated
populations; establish a germ
plasm bank.

(
(contin-
uous)

FWS, Bat. Gard,
Univ. 10.0 10.0 5.0

Arrange law enforcement.
ongoing!

continuous DPI, FWS-LE

2 5.1
Assess ability of habitat to
support the species. 3 Univ. 3.0

Could be done at same time
as 1.21 and 1.3

2 5.3
Establish monitoring program
to meet recovery criteria.

10 (contin
uous) FWS, TNC, Univ. 5.0 2.0 2.0

3 5.21
Locate suitable/potential
reintroduction sites. 2 FWS, FNAI, Univ. 2.0

3 5.22
Reintroduction techniques and
sources of plant material. 2 Bot.Gard, Univ. 2.0

3 5.23
Establish trial introduction
program. 2

FWS, Bot.Gard,
TNC Univ. 3.0

3 5.24

Develop and implement a

reintroduction program. 5

Bot.Gard, TNC,

Univ. 5.0 5.0 5.0

3 1.23 Taxonomic/systematic studies 2 FNAI, Univ. 5.0 5.0

2 See “Key to Acronyms used in this Implementation Schedule”, p.
~Other agencies’ responsibilities would be of a cooperative nature

could be let to universities or private enterprises.
~ Estimates are for Fish and Wildlife Service funds only (in thousands).
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401 M StreetSW
WashingtonDC 20460

NationalFishand Wildlife Foundation
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Washington,DC 20036
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ENGLAND, U.K.

Directoratefor Biological, Behavioral,and
Social Sciences
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APPENDIX 1. Stateand Federallylisted plantsin Hernandoandadjoining counties(Citrus,
Pasco,and Sumtercounties),andcandidatesfor Federallisting.

Species
(commonname)

Status

USFWS State

Counties

Hernando Citrus Pasco Sumter

Agrimonia incisa
incisedgroove-bur

C-2 X X

Aspleniumauritum
auricled spleenwort

E X X X X

Aspleniumpumilum
dwarf spleenwort

E X X X

Blechnumoccidenrale
sinkholefern

E X X X

Campanularobinsiae
Brooksvillebellflower

E E X

Coelorachisruberculosa
Piedmontjointgrass

C-2 X

Dicerandracornutissima
longspurredmint

E E X

Digitaria fioridana
Florida crabgrass

C-2 X

Justicia cooleyi
Cooley’swater-willow

E E X X

Monotmpsisreynoldsiae
pygmy-pipes

C-2 E X

Nolina brittoniana
Britton’s bear-grass

E E X(?)

Triphora craigheadii
Craighead’snodding-caps

C-2 T X X

Triphora ricketiji
Rickett’snodding caps

C-2 T X

Verbena(Glandularia)
tampensis
Tampavervain

C-2 E X X X

E—endangered;T—threatened;C-2—Category-2candidatefor Federal
to preparea listing proposal)

Sources:Wolfe (ed.) in press,Table30, andFloridaNaturalAreasInventory.

listing (insufficientinformation on hand
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APPENDIX 2. Descriptionsof Campanulambinsiaeand Justiciacooleyi

Campanularobinsiae (Brooksville beilfiower)

This descriptionis adaptedfrom Wunderlin et al. (1980),with additional information
from Morn (1987)and other sources. Campanularobinsiae is an annualherb with a slender
taprootand delicateroots.
Stems: main vegetativebranchesarisefrom the axils of the lower leaveson the first stem(Morn

1987). The stemsare 1-15cm tall, very slender,simple or branchedat the baseand above,
faintly wingedor 4-angled. The anglesbeara few trichomes;theplant otherwiseappears
glabrous(Morin 1987). The plant may be submergedfor partof its life, which may affect
its growth. Somestemsroot at the nodes(Mom 1987).

Leavesare alternateandlack stipules(Morn 1987), the bladesvarying in size on different parts
of theplant. Thoseon the lowerpartof theplant areovateto elliptic-ovate,6-12mm long,
thoseon theupperpartsof thestemelliptic to lanceolateor linear-lanceolate,mostwith few
remotegland-like teeth,or the upperleavesentire. Leaf size variesgreatly from branchto
branchin a single plant (Morn 1987).

Flowersare solitary, on axillary or terminalpedicels,2-6 mm long (3-10mm long [Mom
1987]). StevenLeonarddiscoveredin 1983 that theplanthascleistogamousflowers (closed,
self-pollinatingflowers), which are quite small. No completedescriptionof the
cleistogamousflowers is available. This is theonly North AmericanCampanulawith
cleistogamousflowers (Mom 1987). On chasmogamous(open,cross-pollinating)flowers,
thehypanthiumis hemisphericat anthesis(flowering time), subglobosein fruit, and
glabrous;sepals(hypanthiumlobes) are five (Small 1933), lanceolateor subovate-lanceolate,
about1.5 mm long, acute, glabrous. Morn (1987)notesthat “field-collectedplants tended
to a reductionin numberof flower partsto four or three”. Thecorolla is rotate-
campanulate,“deeppurple in the field” (Morn 1987)or “deepblue-violet, centerwhitish
[HerbariumspecimenJ. Beckner2565, 13 April 1983, USF]), 7-8 mm wide, lobeselliptic-
ovateor elliptic-lanceolate,longerthanthe tube,obtuseor acute,faintly veined. The
stamenfilamentsare subulate-filiform;anthersarelinear, about 1 mm long, longerthanthe
filaments; style slender-columnar;stigmacurledbackward. Thepollen may havebifurcate
spineson the surface(N. Mom 1987).

Thefruit is a “slightly purplish” [herbariumspecimenBeckner2565], subglobosecapsuleabout2
mm in diameter,toppedby apersistentcalyx, openingby usually3 largebasalpores; seeds
are numerous(Wunderlinet al. 1980).

Theseedsarethe smallestof any North Americanmemberof thegenus,about1 mm long, with
a length/widthratioof 0.4. Theseedis trigonousin crosssectionwith protuberanceson the
angles(Shetlerand Morn 1986).

Reproductivephenology: StevenLeonardobservedcleistogamousflowering only on February8
and 11, 1983 (specimensSWL #8004,FSU et al. and SWL #8010, VDB [letterfrom
Leonardto Morn, copiedin Morn 1987]). He foundhis first chasmogamousflower on
February23, 1983 (letter from Leonardto Morin)(Morin 1987). Flowering specimenshave
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alsobeencollected 11 March 1983 (NancyMorn 335, USF andpresumablyMO), 13 April
1983 (J. Beckner2565, USF)(Wunderlin1985), and26 April 1958 (G. R. Cooley, C. E.
Wood, andK. A. Wilson #6029,FSU,USF)(Wunderlinet al. 1980). Seedproduction
proceedswhile flowering continues.

Campanularobinsiaemay be confusedwith Campanulafloridana,which hasvery different seeds
andleavesthat are “much firmer thanthoseof C. robinsiae” (Morn 1987).

Justicia cooleyi (Cooley’s water-willow)

This descriptionis modified from Kral (1983)with additions from Perkins(1978)as
indicated. Justiciacooleyi is a perennialherbusually no morethan 40 cm tall, with erectstems
rising from decumbentbasesthat comefrom a slender,elongateshallow rhizome.
Stems:slender,somewhatquadrangular,spreading-hairy,greenor tinged with red, somewhat

zig-zag, the branchesfew, spreading-ascending.
Leaves: largesttoward themiddle andupperstem,short-stalked,bladesovateor lanceolate,up to

5 cm long, thin, spreading,the tips acuminate,themarginsentireor wavy, ciliate, thebases
short-attenuate,the surfacesbristly-hairy. Theleavescontainnumerouslinear cystoliths
which are visible on thesurfaceof thebladeasshortbrownlines (Perkins1978).

Inflorescence: The long basalstalkof eachflowering branchusuallyforks onceto produce
2 flower stalks. Eachflower stalk is zigzag, finely glandular-hairy,with severalsessile
flowers arrangedat equaldistancesfrom eachother(i.e., eachflower stalk is a spike).

Flowers: Theflowers somewhatresembleminiaturesnapdragons.They areperfect,
zygomorphic,eachwith afew linear, sepal-likebractsaboutaslong asthesepals. The
4 sepalsare linear, 3-4mm long, finely hairy, narrowly acute,erect. Thecorolla consists
of a tube about4.5 mm long andtwo lips, bringingthetotal lengthof thecorolla to 7-8 mm
(or 10 mm [Perkins1978]). Thecorolla is bright lavender-rose(or deepreddish-purple,
Munsell hue lOP 3/9, basedon a specimen[Cooley,Ray & Eaton6904, USF, FLAS, FSU]
[05]). Thelower lip is longer,with a strip of mottledlavenderand white down its middle,
3-lobed. Theupperlip is short-oblong,with an erect,emarginatetip. Stamensare 2,
attachedto the corolla, the anthersacs2 on eachfilament tip, onesmaller thantheother.
Ovary is superior,with 2 carpels,the style elongate-linear.All flower partsexceptthe
stamensare glandular-pilose.

Fruit: The capsuleis broadly club-shaped,finely hairy, about1.2 cm long, flattened,the
2 valves separatingto reveala few round,flattened,dark-brownseeds,the seedcoatdensely
villous, the hairsbifurcated(or “anchor-shaped”[Perkins1978]). Thesedistinctive hairs
mayhaveto do with dispersal.

Phenology:Kral (1983),relying on sparsedata,suggesteda flowering seasonof August-
December,or November-March. Specimenlabel dataindicateflowering beginningby mid-
August, flowering in mid-September,andflowering in February(Wunderlinet al. 1980).

Justiciacooleyi is distinguishedfrom the only otherJusticia in this area,J. ovata, “by its thinner
leaves,its generallypilose-pubescentsurfaces. . . its much smaller,much brightercolored
corollas” and by theuniquehairson its seeds(Kral 1983).
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APPENDIX 3. Summaryof Site-SpecificManagementRecommendations,PlanningandWater
ManagementSituations(prepared,in part, by E. J. Chicardion contractto the
FloridaNaturalAreasInventory)

Cooley’s water-willow (Justicia cooleyi) andthe Brooksville bellflower (Campanula
robinsiae)areprotectedspeciesof wildflowers apparentlyendemicto west-centralFlorida. Both
are listed as“endangered”by the United StatesFishandWildlife Service(USFWS)and the
FloridaDepartmentof Agriculture andCommunityServices(FDACS). The Campanulais
knownto occur on only threesitesjust north of Brooksville in HernandoCounty, andJ. cooleyi
on less thana dozensites in HernandoCounty andon onesite in SumterCounty.

TheJusticia is aplant of rich, often rocky mixed broadleafforestsandadjacent
roadsides,where it frequentlyformsdensecolonies. Typical canopyspeciesof the woodedareas
includeoaks (Quercusvirginiana, Q. laur~folia, Q. nigra, and Q. michauxii), American
hornbeam(Carpinuscaroliniana), sweetgum(Liquidambarstyrac~fIua), pignuthickory (Carya
glabra), and southernmagnolia(Magnolia grand~flora). Wingedelm (Ulmusalata) is always
presentasan understoryshrub. Variousherbssharingthe forest floors often includewild petunia
(Ruellia caroliniana), elephant’s-foot(Elephantopuscarolinianus), wild coffee (Psychotria
nervosa),Spanishneedles(BidensaThaandB. bipinnata), frostweed(1krbesinavirginica),
spleenwort(Aspleniumplalyneuron),Venus’ looking-glass(Triodanispe,foliata), and several
low-growing grasses.Cooley’s water-willow producessmall, irregular, reddish-purpleflowers
from late Augustthroughearly February.

Campanularobinsiaeoccursalong the marginsof wetareas,oftennearthe “high water
mark.” It blooms in thespring, and is generallyonly evidentat that time.

Both of thesespeciesareimperiledbecauseof their limited ranges. They areapparently
unableto spreadinto other suitableareas,althoughJ. cooleyimay be grownfrom seedsin
gardenareas. Much of the original rangein HernandoCounty is beingdestroyedby mining
operations,andhousingand commercialdevelopmentsmay affect the areasthat arecurrently
forestedtracts.Additionally, severalsitesarebeing invadedby exotic species,theeffect of which
is unknownat this time.

SITE EVALUATIONS

This surveywasconductedto gathersite-specificinformation for the USFWS Recovery
Planfor thesetwo species. At the onsetof this project, therewereeight knownstationsfor
Justicia cooleyi (Jc-1 throughJc-8)andthreefor Campanularobinsiae(Cr-i, 2, and 3), as
providedby the FloridaNaturalAreasInventory’sdatabase. Eachof thesesiteswas reviewedto
updatepopulationstatusandto establishmanagementneeds. Two new localities of Justiciawere
subsequentlydiscoveredduring a preliminary surveynearBrooksville.
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Jc-1. SumterCountyfllwy50 Site. This siteprobablyrepresentsthe first knowncollectionof
Justicia cooleyi. JohnKunkel Small reportedthe plant in 1924, which hedid notdescribeto
species,asoccurringin a low hammocknearMascotte. This city lies aboutsevenmiles to the
eastin Lake County. Thus, this speciesis oftenascribedto Lake County, althoughit has
[probably]neverbeencollectedthere. Fourcoloniesexistwithin a half-mile stretchof Highway
50 approximatelymid-waybetweenthe small towns of MabelandLinden. Although no attempt
hasbeenmadeto count thenumberof plantsin this area,I [Chicardi]estimatewell over one
thousandindividuals.

Within the woodedareasto the north of Highway 50, theplantsgrow to about30 cm in
heightandmay be consideredtypical of the species.Along thehighway right-of-way, however,
the plantsarekept “stunted” by occasionalmowing andan annualapplicationof herbicidesby
the FloridaDepartmentof Transportation(FDOT). There, they reachaheightof less than 10 cm
and grow moreprostrately,but otherwiseappearto producenormalnumbersof flowersand
fruits. Theseroadsidecoloniesalsocontainlargernumbersof individuals perareathanthe
forestedcolonies. Thewoodedareasare currently grazedby cattle,althoughthereappearsto be
little harvestingof theherbaceousspecies;thecattlespendmore time in the pasturelandswhich
surroundthe forests.

TheFDOT hasbeenapplying herbicidesto theright-of-way in this areaevery March for
the past8 years,accordingto StephenTonjesof FDOT EnvironmentalServices. This has
apparentlynot adverselyaffectedthe productivityof this population. Sincethe sprayingis
conductedafterthe species’reproductivecycle haseffectively beencompletedandthe
above-groundportionsnaturally senesce,it hasnot destroyedthe coloniesalongthe roadsides.
Sprayingmay, in fact, protectthis populationfrom encroachmentby exotic species. It is
unclear,though,what lingering effecttheremay be on seedviability andgermination,andthese
densecoloniesmay be reproducingentirelyvegetatively. Additional studiesmay provehelpful in
investigatingtheserelationshipsfor futuremanagementstrategies. In the meantime,it is
recommendedthat no changesbe madeto themaintenanceplancurrently usedby FDOT.

Jc-2. Croom RoadSite. This site representsthe southeasternextremeknownpopulationin the
HernandoCountymegasite. It liesjust north of CroomRoad (CR 478), about1.5 miles
northeastof Brooksville. This rathersmall population(20 to 30 plants)of Justicia is found in the
southwesternportionof a large(90-100acres)forestedtract. It is typical ofJ. cooleyihabitat,
but alsocontainsa fair numberof Marianamaidenferns (Macrothelypteristorresiana). The
colony is locatedalong anold roadwayorJeeptrail that adjoinsCroom Roadand is barredby a
large,yellow gate.

Two imminent threatsexist to this population: nearbydevelopmentand invasionof
exotic species. Severalroadwayeasementshavebeenclearedin this area,including onenot
more than50 yardswestof theJusticia station. Surveyors’ stakeslocatednearbyindicatethat
this sitemay be clearedin thenearfuture. Two commonandproblematicexotic speciesare
encroachinginto this areaas well. Sknnk vine (Paederiafoetida) is becomingall too common
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throughoutHernandoCounty. Its habit of forming densegroundcoveroftenexcludesnative
species. Although it hasnot reachedsuchanadvancedstageon this site, it bearscareful
observation. Air-potato (Dioscoreabulb~fera)may be anevenmoresevere“exclusionspecies”
and occurs in fairly largenumbersjust south of theJusticiacolony alongthe old roadway.

Becausethis is a fairly small populationlying in an areasoonto be developed(sucha
small developmentwould not requireaddressinglisted plant species),I recommendcollectionof
seedsfrom this site for re-introductioninto preservationareas. This may help to satisfy
long-termprotectionof the species.

Jc-3. USDAPlantMaterials Center. The U. S. Departmentof Agriculture hasa Plant
MaterialsCenterlocatedon a portion of the[former]ChinsegutHill National Wildlife Refuge
(CHNWR) property. Thesite lies approximately0.6 miles south of CR 476 on the westernside
of US-41. TheUSDA staffhave located50+ plantsalong their North NatureTrail, between
trail-markers14 and 20. Thehabitatis typical for mixed broadleafforests in this area.

Invasionof skunkvine is the only majorthreatto this population;however,it also
appearsthat a fungalor bacterialdiseaseafflicts a goodpercentageof individual plants in this
location. The USDA is currently trying to identify the pathogento prescribean appropriatecure.

This areaneedsto be maintainedin its natural stateto ensuresurvivalof theJusticia
cooleyipopulation. Mostly, this would entail removalor control of theskunk vine andcontinued
maintenanceas is currentlybeingused. This particularareashouldhavea high priority for
re-introduction[or populationaugmentation]attemptssinceit is currently givenFederal
protectionand is maintainedasapreserve.

Jc-4-6,Cr-2. FormerChinsegutHill NationalWildlife Refuge,NorthSlope[USDA
AgriculturalResearchService]. A fairly large(severalthousandestimated)populationof
Justicia andan unknownnumberof Campanularobinsiae occupiesa north-facingseepageslope
areain the northwesternportion of the formerCHNWR. Thehabitatlies just north of the nature
trail areaandjustsouthof thepasturelandssouthof Lake Lindsey. It is coveredby a canopyof
largelive oaks(Q. virginiana). Threedifferent records(ElementOccurrences)werelisted for
Justicia in this area,thus the “Jc-4 through-6” sitename.

This portion of the USDA propertyis fencedand closedto visitors, and it is used
primarily for “animal husbandry”studieson Bralunabulls. The soil is relatively sandyand cattle
trails coursetheir way throughthe woodedarea. Thereare alsoseveralerodedgullies from
stormrun-off in thewesternsideof thestation, anda culvertedravinecrossesthe site from
southeastto northwest.

Becauseof the natureof the ChinsegutHill property(i.e., sinceit was establishedin the
1880’s asa botanicalgardenfor theRobins family), exotic speciesinvasionis [a] majorproblem
on this site. The “nature trails” areais completelycoveredby a densegrowth of Dioscorea,
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wanderingjew (Tradescantiafluminensis),andskunk vine, with scatteredclumpsof banana
(Musanana), sagopalms (Cycassp.), andbamboo(Bambusasp.) in the easternhalf. A
graveledroad separatesthis exotic milieu from theJusticia and Campanulastation andhas
fortunatelyprecludedall but theskunk vine from coveringthis area. Controlof exotics should
be the main focusof preservemanagementon this otherwiseprotectedsite.

Jc-7. Cooley’s IndianHill Collection Site. G. R. Cooleycollectedspecimen’sof his “new”
speciesof Justicia in 1959 from deciduouswoodsapproximately2 miles northwestof Chinsegut
Hill and 1 mile south of the Citrus County line. From these“type specimens,” Monachinoand
Leonardnamedthe speciesin Cooley’shonor.

This collection siteoccupieda portionof what is now theBrooksville Quarry,amining
operationrun by FloridaRock. Aerial photographyfrom 1980 showsthat the vastmajority of
Justiciacooleyi habitatin this areahad beendestroyedor greatly reduced,with greater
destructionlikely in the 12 yearssincethen. Someareasharboringpopulationsof this species
may persist; however,repeatedattemptsto gain accessthroughthemining propertyby myself
andothershavebeenmet with futility. This is not surprising, giventhecurrently proposed
HernandoCounty “Mining Ordinance,”which will probablycausemajor issuesto be addressed
by mining companiesin the future..

In light of theseissuesandthe widespreadmining that hasalreadyoccurred,this site is
probablybest “written-off,” with energiesspentprotectingthespecieson undevelopedsites.

Jc-8. Brooksvilie--US-98Site. This tiny stationoccupiesthenortheasterncornerof a square,
10-acre,woodedtract that is crossedby U.S. Highway 98 approximatelyone-quartermile
southeastof CR 491. A wet depressionalareais noticeablefrom thehighway, and theJusticia
formsa largecolony just to theeastof the wetarea. A fencelineseparatesthedisturbed
right-of-way, which still hasa few largetreesandshrubs,from a woodedareagrazedby cattle.
An accessroad runsparallel to andjust southof the fenceline. Severalhundredto perhapsover
1,000J. cooleyioccurin this area. Oaks, hickory, andsweetgumarethe dominanttrees,and
Bidensalba andbeggar-ticks(Desmodiumsp.) arefrequentin thegrassydisturbedarea. No
Justiciawerefound on thesouth sideof US-98 in the largerwoodedtract (wheresouthernsugar
maple [Acer saccharum]is prevalent).

Invasionof skunkvine is amajorconcernin this area;the disturbedgrassyareais
rapidly becomingchokedwith it. Managementof this areamay be difficult, sincethe largest
numberof individuals occurbetweenthe forestedareaand the US-98 right-of-way.

Cr-i. Alhnan RoadSite. A small (ca. 5-acre)pond is foundin the northernsectionof a cattle
pastureon the south sideof Allman Road (CR 476A)just westof CR 481. Campanularobinsiae
hasbeencollectedfrom the marginsof this pond, at aboutthe high waterlevel, where thedark
muck of thepondbottom joins the light sandof the surroundingpasturearea. Cypress
(Taxodiumdistichumvar. nutans)andbuttonbush(Cephalanthusoccidentalis)occur in thepond,
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andmosquitofern (Azolla caroliniana) coversthe surface. JohnBecknerfound severalthousand
Campanulain this areain April, 1983. Becauseof the flowering seasonandannualnatureof
this species,nonewere locatedduring my evaluationof this site.

Although cattle tramplethe marginsof this pond,this doesnot appearto adverselyaffect
the Campanula. Therewas no invasionby exotic speciesnoted, andsolong asthis site remains
a cattlepasturethereareno imminent threatsto the Campanularobinsiaepopulation.

Cr-3. BurnsPrairieSite. BurnsPrairieencompassesseveralgrassymarshesandpondedareas
in the southernsectionsof the ChinsegutHill NationalWildlife Refugeproperty. Muchof this
areaconsistsof cattlepasturesand forestedtractsthat arefencedby the USDA. The Campanula
stationlies along thenortheasternshoreof an elongatedmaidencane(Panicumhemitomon)marsh
approximatelythree-quartersof amile westby southwestof the intersectionof CR 481 with
USA1. This areais borderedby athin strip of oak hammockto theeast. No Campanulawas
locatedduring this Fall, 1992 survey.

As in theCHNWR North SlopestationandAlhnan Road site,managementof this area
for cattledoesnot appearto haveadeleteriouseffect on Campanularobinsiae. Additional
surveysandstudiesof this speciesduring the Springwill likely proveinvaluablein understanding
its requirementsandmanagementneeds.

DISCUSSION

During my attempt to gain insight into managementissues and regulatory agencies’
jurisdiction over the stations for Justicia cooleyi and Campanula robinsiae, I consultedwith
Hernandoand Sumter County Planning Departments,the SouthwestFlorida Water Management
District (SWFWMD), the WithlacoocheeRegionalPlanning Council (WRPC), FDACS, and the
FDOT, aswell asthe managementstafffor the USDA Agricultural ResearchServiceand theUSDA
PlantMaterialsCenter.

Basically, the regulatoryagenciesmay exercisejurisdictionover listed speciesof plantsonly
whenlargedevelopmentsareproposed(PlanningDepartmentsandWRPC)or if thespeciesarelisted
aswetland-dependentby theSWFWMD [or if collectionof State-listedendangeredplantsis planned.
DPI regulationsrequireapermit for collectionofendangeredplant speciesandprovidepenaltiesfor
violation--NancyCoile, Fla. Dept. Agric. andConsumerServices,Division of PlantIndustry,pers.
comm. 1994]. NeithertheJusticianor the Campanulaarelisted by theSWFWMD, andstormwater
run-off and managementregulations do not apply to these species. The Sumter County
ComprehensivePlan addressesthe protected species issue, but requires a review only for
developmentsgreater than 50 units or for “large commercial” developments. . . Smaller
developmentsandindividuallandownersrequireno regulations. HernandoCountywill be addressing
the issue of uplandplant communitypreservationin their proposed“Mining Ordinance.” Several
different versionsof this ordinancehavebeensubmittedby various interests--includingthe mining
companiesthemselves--andwill likely not be even considereduntil after the November [1992]
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elections. The County’s plan includes requiring a survey for listed speciesby “qualified and
approvedbiologists” of lands slatedfor mining.

The WRPC enforces other agencies’ regulations (particularly the USFWS guidelines,
accordingto CharlesHarwood,CouncilChairman)pursuantto theFloridaAdministrativeProcedures
Act. As a part of this process,the Council recognizesspeciesthat local governmentstake into
account,eventhough thesespeciesmay not be listed by theUSFWSor FDACS.

With theexceptionofthe CHNWR stations,all confirmedlocalities of thesetwo endangered
speciesoccur on privatelands, andonly oneof thesestationsis notcurrently being grazed,at least
in part, by cattle. Theremay be someprotectionofferedby rancherswho continueto raise cattle
ratherthan “sell-out” to developers.

Themajormanagementconcern,therefore,is focusedon theremovaland/orcontrolof exotic
species,especiallyskunk vine and air-potato. Studiescenteringaround controlled applicationof
herbicidesduringJusticia‘s dormantperiod(asoccursattheSumtercountysite) combinedwith seed
viability tests may indicatemanagementtechniquesto be administered(or forsaken) in preserve
areas.
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